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ABSTRACT: 

PURPOSE: To provide a semiconductor device and a method for manufacturing 
the 

same in which a transistor and a memory cell can be reduced in size without 
deteriorating the characteristics due to hot carriers. 

CONSTITUTION: A gate oxide film 2 has a thicker part than a part except an 
end 

of a gate electrode due to a gate bird's beak 2a at the end of the electrode 
and has a high hot carrier resistance. The periphery of a polycrystalline 
silicon film 3 of the electrode is surrounded by a silicon oxide film 4 and a 
sidewall 7a of the oxide film, its outside is further surrounded by a silicon 
nitride film 9 to hold a completely electric insulation from a wiring film. 
Oxidation for forming the beak 2a is conducted in a wet atmosphere at 
850-950&deg;C. The phosphorus concentration in the film 3 is 
1&times;10<SP>20</SP> or less, and growth of a protrusion on the surface of 
the 

film 3 is suppressed. 
COPYRIGHT: (C)1993,JPO&Japio 


05/23/2002, EAST Version; 1.03.0002 


a9)0;*:Sl!3fllp;f (J P) (12) ^ i[3F 1^ ^ SI (A) 


mm^S- 129595 

(43)iM@B ¥J6E 5 ^(1983) 5^258 


(5I)fnta' 
H 0 1 L 29/784 
21/336 


12^ frmmm 


8225-4M 
8225-4M 


F I 


H 0 1 L 29/78 


30 1 G 
30 1 L 


1$fil?3-288890 


¥^3^099011^5 8 


C71)iflKA 000005843 

^tfiMPmre±^Pmi006#lt 
(72)^^W -f-ff: 

Ai®^mr&:^pmiooe#ife teTS^ 


(54) ^^fmmm.^^xf^<^mi:b^ 

(51) IW)) 



I 

8 n* lEitH 

9 i/U=i>aitlS 


(2) 


!^M¥5-1 29595 


I mm 21 yminz-m^mTm^ t ti 

mm^i^v^ym^^^is^-^^y^i-^xnt. imit 
mzx ^mMm^ni^o::iymf7mmmmitr6x 
mt. m20zyv^ymmmmi±mmmj^-/^ 
y^^zx ^mm i toi^y 3 ymmtsxv^mikiy v 

-fi^mm-^xnt. mmii5Xj/m2cr>>-vay 

im^m ] mi<7)i^va ymimt. ms^m: 

imms} miki^vuymmmmitm. 
^jLvh (H2 o) M^fct. t^m^mm^ion 

imme ] y 3 2 0 n m\;j±. 

6 0nmmTfc^S^fc$:#®i:«iS^2. 
[00013 

(m^im\,zmL. mz^jvyry^yziy^^v&tz 

mi uoshy yi^:^^<7)mmi5XX/^<7]i^i3mi>z 

t0002l 

mit. mmitizx^^mmmi,zhm^<r>x^m 
^fix\^h. mm^immtms^tcoay^^h 

^x.yi-yrmi^J:^ay9^ht^-Ji^i:m^LXEm 


^M^izm^x^^-^fuyry^yoyis^^ h^m 
m^ti^ -^x^it^tix^^^. ^(Tyymiim^ 
mzitKxmuf'j y^yy^ -xmxco^iy^^m 

mmzw^xhh. 

[0 0 0 31-^1. m^r(mmiti>zx^hyy'Jxi^^ 
^imcrmmm^f^i^DX) {Light 1 y-dop 

ed-Vr n) mm<^hyyi^y.^^iJ^^^ilX 
[ 0 0 0 4 3 a3fc:^oe£^(C J:SDRAM^^U-t 

-To i^3^ffiv^rxiglitci?5i:*f^Sr^WS. i 

i:im'mmzmmm{zx 0 b^ima 2 

20 t, M£Emffi^;i^fcrJ;0^^^S^»;ny]123=^M 
-r^ . mzm^niy y r? y^2 3 fc:iftfi£iS:£fe(* i •? y v 

^s^LMtKYt^-^s. ^^izm^>'V^ym2 3 
±\^m^m^x^>''j:3ymm2A^}mL. y 

y Mftj^ 2 4 ^Sh^bS/' y 3 y]^ 2 3 5:^^^ 
t. a3(a) t^ia^y-hmivs-^^y^jB^ 
i^c^T>f:ty^&tcj:oy>i^-r:^y^LLD 

30 t0005]<jct::. S3(b) tc^-f i^tc. 3ffimfflB^ 
:l^t;:J:0i^y3ygJit]l2 7^^ffifc:JMi-^. i^v^ 
T. >'V:3ymim27^±mmi3it}'y'i :£^^yi^yiZ 

tx. msic) ^z:^xoiz. ^m^Bz^v:=tym2 3^ 
i V y 3 ymm 2 4 (Ofsm^z y ymm<ry^^ 

x^m^^^:^ym.Lxn* mM28^m^i. l 

[00063 03(d) tC^-TidC. l^^iyi 

t bxmmmiz j; 0 y 3 y gHt:^ 3 0 ^ji^ t . 
t\.xii^yvi^xYn^-y3i^Bm~h , m\^xm 

1^. i^fcLr^tg^i^y3yM3 2$r«mt. 03 
(f) &:fXo\,Z)^^-::~y^LXmmi^^^o. 
[00073 <r£^J:5=3r^t7>me*ci:-&DRAM^^ 

y-fe/t'i7)t;^7r7-< ^3^5^^ Yru^xkzx 
^td^momm<^yiosYyyiyx^<mwm.^m 
A\,z5kf. ^-vmkm^^Bi^^)^ym3\±^')^ 

y^ftl2 4, 21 ^{zX'Omi^mtixtMMk^j: 
50 0. y-:^. Kl^^ytiLDD|i)&fc=5:orv^S. 


3 

[0008] 

So 

[00 0 9] ;i(omi±}:^^^9mi-hi><^T. ^ 
'Jxi^^^m^ Lx u rtc cfc s#tt^fl: 

tooiol 

[iRM^]s?^-r2»^i6i^^] ^^i^c7>^tt^ 

ym^±iz--'mmTmm itiy- h mm±iz^ 
ikzy^jziymmmthxmt. ^^s^u^^ym^^ 
'jy^mx^hxnt. yv^^Ly^^^Hi^u^y 
m±.i.zmi(oi^v:=tymmi:m:fhxmt. 
y^)^ymm:.^^i^')^ym:f^^--y^^h 
x^k. ^mszx,^^^^^^}^ymm^Mk 
wcfhiMh. m2<ni/'^) ^ymYmimit.^M^ 

^^\/^)^ymmmz%2(ny^)nywmMA K'^ 

[ 0 0 1 1 J ^^3Ea<^)^#^^<^^litJ^(i. 
i^'J 3 y^4»^U VSI^Sr 1 x i o^o c m-^OTt^-r^. 
^i. M^2*^tiii^3i^cr>i!i^f4^M<^^ 

[0012] mm.'^^^^^f^sr^^-mst. 
^imz^\^x. m^^i^^y^ymmmmmc 

8 5 0X;£U:, 9 5 OX^OTk t . ^-^KftJOT 
^^'>x>yh(H2 0)|imkt. 
Onml^U:. 4 0 nmOTi'TSClir^'^Sh'rS. m 


3) ^m^5~129595 

4 

6 0 nmOTk-tS^ J:^#iai:'tS, 
[0013] 

wm ^(rmmm^'iixxf^imz^nt. y- 

[0014] 

mm\ OT. ;ii?)^^<^IIM9S:^lt5J:t;@2 

^fflv^Tp^-$. mntz.ammz^^h^'mmsry 

LT D R AM>?f t 'J -t;K7)-b;^7 r y 3 y 

(TOMimmxhh. tr. m2m^^xxmm\izm 

[00 15] i-f. v-Unyg^iX-CLOCOS^tc 

J: '^m^Mim^mmi^^mi.zx oy-hmm 
mEEm^&^mizi^^^^z^u::^ 

yms^soonrnmrnth. d:^^1^^'^V:3ym3 
tr9 5ot:-cpoc i3 ^m^timi:^^X^vy^ 

ma tmmit^^h . ^ ^ ici^i^^By u y^ 3 xc 
20 ^E^^^i&tc cfc 0 u y u 3 ymm (H 

i:t^ K X y -f-y^^C ct 17 >- y r? y^K4 1 
^0>''J3yii3$-.'^^'--y^t. 02(a)C^J:3 

=5:y-hms^^^^~yi&j^^s. ^v^t:'f:ty^& 

tCj:0'Jy$:l 0 0KeVT5xl Oi3cm-2^tL 
DDb^y>^X^<7)n- t!£iS[lfc^Sy-X- KP>fy 

[ 0 0 1 6 ] i^t; 9 0 ox:^x •/ hmtizx 0 . i^m^B 
>^u^ym3<r>m^mitrhtti>^. @2(b) 
30 'txo\ci^m^i^'J^ym^izy-}>/<-x\i-^2 
ei^m^L^ y~m{m2(/)^m^y-hmmim(>z 
iii'^xmW'-hux^mK-r^. ^owf. s^u^ys 

yMsttJcoyyjii^tii-oTti. MfE^^o^^^i^u^ 

t =5: 0 XMiO U 3 yM'ffclP4 fci i T^-r 

t^bi>ht. ^^yv^ymwi4f\i\iztxmxt 
it^m. iM<Dmm (^i^^ui^v^ymmi 

40 2;m2{f) mi) ti^y^^^mi/^mb^j:^.m 

iOK^fi^k LTti. ia^^s 5 ot:aJir 9 5 orm 

1t^^y-h^<-X}::^:^2sim^(ri-ft 
ibiziidf"^ < fc i> 1 0 n mmi^^i^fb&Jd^'C^fe 0 . 4 

mi^^'^^j^ym3^myim\,zi>m^t. m: 

^9^lhi:iisb^zmyim^:ixi o^o cm-^OTCT 
50 h^ttf^^^Xhh. tt:. ^fe^i^U3yl3XiOi^ 


5 

m¥Bi^v^ymst±M<7)mm (i 2 ; 02(f) # 

m) tmB^%^t^i>-Di::i^f,za. i!^^< i: i> 2 o 0 

[0017] m^xmmmmi,zx^i^'jnym^ 
i-^t. 02(b) mmt^t. ^m. i^v^ymit 

J^7^^®^:^ttK^-Yx.yf-y^tr. ^2(c) 
•fXo^. ^^Bi^o::tym3i^^x/i^O=iymM4 

^i^iZ^:^ym.mf>Z^^m^20KeVV5X 

]^3fcJ:Mi^i^l^(12 ;02(f)#M) fcOjfeg^ 
^tI1-S)ti^>t^ie^T. !Wtiii^^< t 2 0 n mm 

<^j:hfzihb Onrnm^^^ h^mi^hh. 

C 0 0 1 8 3 ifctrS/y r?yS!OT 1 0 ^ 1 5 0 nni«m 

L;t^^. ®2(e) -tyif^va-^-m^ 

m-^x^tLxt^hwJxh^^^-yi im^-t^. 
^mM. wmtLxm^Bi^')^ym.mi2^i^ 

at, ^2(f) \Z7f:tl^\,Zf^^-z::~yirLXWm^ 

[00 19] c:iOi:5tcLt:^£7^:^r^DRAM^ 

K2li^'-hM^t3fcV^-C^r'-by<-Xt'-^ 2 a(3 
^rn^mtii. t^-:>^mmi^h^zi^^J:2ymM9 

xmtixxts^. ^^^^B^^')^ymml2m2{f) 
#M) t<^mmw^^\izmdix\i^h. v-x. 

[0 0 2 0] Klh£OJ;^t::<:iO^MCJ:ntf. y-h 


4) #m^5-1 29595 

6 

m.m2 (nmi?^^ yv^^^) rm^-th vwsk 

mxm<'^J:->X\^ht^^. Y-V^^m^LXi>t^^v 

2^Y-Y m^xw <'fhti}h<m^w.z^\^x # 

10021] 

10 l^c^M] J^Lb^oJ: dizzcomizltiii. ^-h 

onzx^immitm^K ttz^-hmm^y- 
hwmxm < -ti tiihmitmiz^ v ^x m^i^ u 
nymco^mM:m\^xd^. i)-^%mmmx 

20 mi} Zcrm^ay-mMiir^'^^OShyy-Jx^ 

^(7>mwmx^h, 

[02 3 ^comco-mm^^'T^'e^j'^^v^xn 
fmmx'h^. 

m3]m<omizx^:^'tV't;i^<7)xmmmm 

im4}m<omizxmos h^yjx^^mm 
mxht, 

30 2 y-hmm 

4 i^yny^fl^i (^KOxUnyiiibi^) 

5 n- JfclSrl 

7 a -^^-f wi' (i^'j^ymm) 
9 i^*J^ym^ 


[04] 



(5) 


^I§¥5-1 29595 


[^13 [^23 



